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consisting of either HLB, PS-DVB-WAX, or C18 particles were prepared as reported by
Mirnaghi et al. 2 The digital conductivity meter used for measuring limiting ionic conductance was obtained from VWR (ON, Canada).
Individual stock solutions were prepared either in methanol (Ben-1, Ben-2, Ben-3, Ben-4, TCS, TCC, OCR, OMC and BM-DBM), or in ultrapure water with the addition of a few drops of 2 M sodium hydrogen carbonate (in the case of PBSA) at a 2 mgmL The applied chromatographic gradient was started at 10% of B and kept at this S4 composition for 2.2 min, then linearly increased to 50% of B within the next 2 min, where it was held for an additional 2 min. Finally, within the next 1 min, the gradient was returned to 10% of B and held for an additional 1 min at the same composition (total cycle was 8.2 min). This method prevented carry-over for hydrophobic compounds. 3 In negative mode, the mobile phase consisted of solvent A (water) and solvent B (ACN), both containing 1 mM acetic acid (HOAc). The applied chromatographic gradient was started at 10% of B and kept at this composition for 2.2 min, then linearly increased to 100% of B within the next 2 min, where it was held for an additional 2 min. Finally, within the next 1 min, the gradient was returned to 10% of B and kept for an additional 1 min at the same composition (total cycle was 8.2 min).
Ionization efficiency was improved by using acetic acid in negative mode, as acetate has a high basicity function in the gas phase. 4 After each injection, the autosampler system was cleaned by washing the syringe and injector port with two separate washing solutions. Washing solvent A was composed of ACN/IPA(50/50, v/v), and washing solvent B was methanol. MS/MS analyses were performed in positive and negative modes in separate runs under multiple reaction monitoring (MRM)
conditions. A summary of the MS/MS parameters is given in Table S2 .
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Aqueous standard generation. In order to prepare a robust and reliable standard aqueous generation of UV filters and biocides, a careful investigation into the physical-chemical properties of each analyte was required. Parameters studied included solubility in water, physical state (liquid or solid), polarity, and molecular weight. Some of the relevant properties of the analytes under study are summarized in Table S1 . A permeation tube consisting of polytetrafluoroethylene (PTFE) with 0.25 mm thickness was used for standard generation of OCR and OMC (liquid state). Cellulose acetate dialysis membranes with 100-500 Da and 500-1000 Da MWCO were used for Ben-1, Ben-2, Ben-3 and TCS, TCC, BM-DBM, respectively. A stainless steel porous frit (0.5µm) coated with epoxy glue was used for Ben-4 and PBSA. The system consisted of a permeation chamber, mixing chamber, and sampling chamber. Water was filled into an 18 L polypropylene reservoir, and delivered by a Series 200 Perkin Elmer pump (Shelton, Connecticut, USA) at 3 mLmin -1 to the permeation chamber (capacity is about 1000mL). The permeation chamber has an inlet for introduction of fresh water that is close to the bottom of the chamber and outlet (close to the top) and connected to the mixing chamber. The key part of the standard generation system is the permeation chamber, which consists of dialysis membranes, a permeation tube, and a porous frit coated by epoxy glue. The mixing chamber was used to ensure that the resulting solution was homogeneous, and the sampling chamber was used for SPME optimization and passive sampler evaluation. The entirety of the aqueous standard generator system was covered with aluminum foil so as to prevent any photodegradation of analytes. The system generated a steady state concentration after an initial induction period of 1 week for all compounds, and showed variations in concentrations of less than 20% within a three-month period. Room temperature was kept at 24±1 C, and new water was allowed to S6 reach room temperature before being added to the system. Table S3 .
Grab sampling procedure. Two different spot sampling approaches were used. SPME analysis of a sample taken to the laboratory in a bottle and equilibrium on-site passive sampling 6, 7 with open bed TF-SPME were selected to compare concentrations for non-polar and polar analytes, respectively. Equilibrium concentrations of the analytes in water were calculated with equation S1.
= = (S1)
Where C 0 is the equilibrium concentration, B c is the blade constant, which is the product of the distribution coefficient of the analytes and the active surface area of the solid coating, and n is the amount of extracted analyte at equilibrium. On-site equilibrium spot sampling with TF-SPME was performed every month in parallel to the longer-term deployment of the retracted sampler.
Three HLB TF-SPME were exposed directly into the river at the sampling point for 10 days. After extraction, the devices were wrapped individually in aluminum foil and transported to the lab in an insulated box containing dry ice. In addition, three spot samples were taken in a bottle at the sampling location at days 1, 3, and 5 of the sampler deployment. Samples were taken in 1 L amber glass bottles previously washed with acetone, methanol, and ultrapure water. Upon collection of the samples, sodium azide (0.2 gL -1 ) and ascorbic acid (0.05 gL -1 ) were added to the sample bottles to inhibit microbial degradation of analytes. The bottles were transferred to the laboratory on ice and analyzed immediately. Spot samples were analyzed in triplicate in a 500 mL amber bottle and quantified by external SPME calibration technique, using C18 TF-SPME as S8 extraction phase. Extraction time was set at 120 min with 800 rpm of agitation. External SPME calibration was constructed in a range of 10.0 to 1000.0 ng mL -1 . Moreover, it should be noted that loss of analyte onto the glassware was shown to be negligible.
Blank samples. Two types of blank samples were prepared and considered in all steps, including preparation, assembling, transportation, storage, deployment, and retrieval (Standard ISO-5667). The procedural blank sampler was used to evaluate if any possible contamination occurred during preparation, assembling, loading of the calibrant, storage, transportation, processing, and analysis. Another blank sampler was used as a field blank by exposing it to ambient air during deployment and retrieval of samplers. Both samplers were stored at -20 °C until processing. In addition, procedural and field blank samples related to these samples were analyzed, and none of the analytes under the study were detected. For the in-field trial for the open bed TF-SPME TWA samplers, nine thin film samplers were loaded with the calibrant and transported to the sampling location on dry ice. Upon arrival, samplers were placed individually in copper meshes to prevent biofouling, then subsequently placed in plastic cages before deployment.
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RESULTS AND DISCUSSION
Selection of the coating and desorption solvent. Selection of the coating and desorption solvent. In order to find the optimum SPME coating for the extraction of the analytes of interest, Table S4 A-J.
Desorption time was also optimized, where 15 and 30 min were found as optimum desorption times for HLB and C18 coatings, respectively, using vortex agitation at 1500 rpm ( Figure S2 ).
After selection of the extraction phases and desorption solution, the necessity of performing a preconditioning step for the extraction phases was evaluated in two experiments. In the first experiment, prior to extraction, the extraction phases were conditioned in MeOH/H2O (50/50, v/v) for 30 min. In the second experiment, extraction was performed directly with dry coating without preconditioning. The Limit of detection of the grab samplers. The limit of detection for the equilibrium on-site passive sampler with HLB TF-SPME was calculated based on instrument absolute limit of detection (ng) and blade constant by using equation S1. For bottle grab sampling, S/N=3 was used for calculating the limit of detection of the external calibration SPME method. Limits of detection for both procedures are shown in Table S5 . Negative mode: ion source gas 1 (GS1) = +40, ion source gas 2 (GS2) = +40, curtain gas = +50, collision gas = 10, spray ionization voltage = -4500 V, and temperature = 500•C. Positive mode: Negative mode: ion source gas 1 (GS1) = +40, ion source gas 2 (GS2) = +60, curtain gas = +50, collision gas = 10, spray ionization voltage = 5500 V, and temperature = 500•C. 
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